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Abstract. Researches has been conducted on total of 60 Wistar rats, sexually mature, divided into five 
numerically equal groups. Groups belonging to the research subjects undergoing harvesting protocols of 
testicular and epididymal semen to obtain samples for evaluation of sperm morphology and longitudinal 
studies used to detect changes in morphology.  
Harvesting methods subject benchmarking in this studies were: semen collection by means of 
electro-ejaculation, epididymal tail flushing method, puncture and aspiraton of testicular semen and 
testicular biopsy. Semen samples were examined morphologicaly (using coloring methods Spermac® and 
Hankock-Dott) and by assesing functional mobility, strengh, ability to maintain metabolic capacity and 
fertilized under „in vitro”.  
Analysis results revealed a number of advantages and disadvantages of the methods tested in this 
study, as follows: electro-ejaculation method is difficult given the small body size of rats, causing 
transient tachycardia and accelerated pulse following the increasing of theblood level of cathecolamines 
and the volume of semen is increased slightly due to electrical stimulation of smooth muscle fibers 
prostate structure. Folowing methods: epididymal tail flushing, testicular aspiration by repeated puncure 
and testicular biopsy are considered to be invasive methods that have generated phenomena of fibrosis in 
the testis and epididymis causing such expansion while limiting the researches. This methods can be 
implementated unilaterally, with the possibility that further research in the cogener testicle. 
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INTRODUCTION 
A variety of techniques exist for sperm retrieval, including electro-ejaculation, 
epididymal tail flushing, testicular aspiration by repeated puncure and testicular biopsy. Each 
procedure is associated with its own risks and benefits, but all provide similar outcomes with 
appropriate patient selection. Semen obtained by electro-ejaculation or epididymal tail flushing 
and repetead testicular puncture can be examined morphologically (by prior staining method 
Spermac® or Hankock-Dott) and functional (by assessing mobility, resistance, metabolic 
capacity, “in vitro” fecundation) and then can be used for artificial insemination of females to 
assess fertility index (Anderson D, 2007).  
Sperm production by healthy male ejaculate contains sperm cells counts of 10 to 1000 
times the minimum dose required to achieve a pregnancy. A reduction of up to 90% of fertilized 
sperm count in rats does not cause a decrease in fertility of males (Brunborg G, 2007). 
Conventional tests are limited to assessing the impact of various test agents on male reproductive 
function in post-pubertal stage (genital phase), while the exposure of a male to a potential toxic 
agent in the prenatal stage, or pre-pubertal age almost invariably loss of performance 
reproductive (Robaire B, 2007). By using artificial insemination with a known number of sperm 
will increase the likelihood of detection decreased fertility index if the same dose of sperm is 
used as the males come from research groups and from the control group (Nagao T, 2007). 
 
MATERIALS AND METHODS 
The researches had been carried out on a number of 60 Wistar rats, sexually mature, 
divided into five numerically equal groups. Groups belonging to the research subjects 
undergoing harvesting protocols of testicular and epididymal semen to obtain samples for 
evaluation of sperm morphology and longitudinal studies used to detect changes in morphology. 
Harvesting methods subject benchmarking in this studies were: semen collection by means of 
electro-ejaculation (group I), epididymal tail flushing method (group II), puncture and aspiraton 
of testicular semen (group III), testicular biopsy (group IV). Group V were considered as control 
group. Electro-ejaculation method is based on excitations induced by an electric current of low 
intensity of the ejaculation centers located in the lumbar spinal cord. Technique of semen 
collection by electro-ejaculation in rats requires a more complex anesthetic protocol, using 
neuroleptic analgesia with xylazine and ketamine. We used an bipolar transrectal probe (60 Hz, 3 
V and 0,5 A), such semen collected was aspirated with a Potain pipette and submited to a series 
of macro- and microscopic analysis in order to determine volume, concentration and mobility.   
In order to overcome the disadvantage represented by relatively small body size of rats, 
we used on the group II subjects an alternative method of semen collection namely the 
epididymis tail flushing and its contents after washing with PBS saline 0,9 % (figure 1). General 
anesthesia was achieved by neuroleptic-analgesia with xilazine and ketamine and then resorted to 
making the epididymal tail flsuhing. Proper techinique is to make an prescrotal incision, 
discovery and isolation of testis, the epididymis and testicular portion of deferens ductus. After 
identifying macroscopic testicular portion of deferens ductus, is nescesary a cateterisation of the 
segment using a teflon catheter, 26 GA with a diameter of 0,6 mm, then enter 0,3 to 0,5 ml PBS 
0,9%. Puncture of the epididymis tail is performed shortly thereafter using a hypodermic needle 
24 GA, attached to a syringe with wich we created the vacuum necesary recovery of epididymal 
semen sample (Fig. 1 and fig. 2).  
 
Fig 1. Epididymis tail puncture                                  Fig.2 Semen collection by epididymis 
 
The third harvesting semen technique tested on third group subjects required also a 
neuroleptic-analgesia by the same protocol used in the first two research groups. The puncture 
and aspiration of testicular semen was done using a hypodermic needle 24 GA, attached to a 
syringe with wich we created the vacuum necesary recovery of testicular semen sample.  
Subjects from the fourth groups underwent unilateral testicular biopsy under general 
anesthesia by the same protocol used from the first three research groups.  
The group five was considered control group. 
RESULTS AND DISCUSSIONS 
Semen collection by means of electro-ejaculation method in male rats preceded by 
neuroleptic-analgesic anesthesia using ketamine and xylazine cocktail caused in most cases 
transient tachycardia and tachypnea, it was reported only during semen collection. Bi-weekly 
collection of the ejaculate did not cause significant changes in macroscopic and microscopic 
parameters of semen samples from subjects belonging first research group. Ejaculation occurred 
in most subjects belonging to the experimental group after four to twelve electrical pulses 
applied at mean of two seconds. After semen collection, artificial insemination was performed on 
a group of 12 adult female rats of wich 6 have become pregnant and 6 were diagnosed non-
pregnant, results arising from a fertility index of 50%. This method was disadvantaged by 
relatively small body size of the male rats. 
Epididymal tail flushing method proved to be an invasive technique whose use cause 
irreversible compromise blood and plasma flow to the testicles subjected to this method if 
epididymal semen. Full fibrosis phenomena testicular subjected to these harvesting techniques 
were recorded in all rats belonging to the experimental group (Fig. 3). This unilateral recommend 
using this technique (at a single testis) in the horizontal and longitudinal studies conducted on 
medium and long term. 
 
Fig 3. Testicular fibrosis folowing epididymis tail puncture                   
            Repeated puncture and aspiraton of testicular semen also proved to be an invasive and 
traumatic harvesting method. The main cause being the small size of the rats testicles, repeated 
testicular puncture with the fine needle causes hemorrhagic lesions resulting in progressive and 
complete fibrosis in testicles under this harvesting technique (100 % of the subjects). 
Testicular biopsy technique offers the possibility of obtaining testicular samples for 
histological preparations necessary for histo-pathological investigations. The most relevant 
morphological assessment of potential toxicity of a substance in male gametotoxic mention are: 
seminiferous tubules diameter measurements in histological sections, rate of leptotene 
spermatocytes and Sertoli cells, number of spermatogonias, spermatocytes leptotens and 
pachytens positioned in transverse sections of seminiferous tubules. 
 CONCLUSIONS 
• Collection of semen by electro-ejaculation method in male rats is hampered by their 
relatively small size, epididymis tail flushing, repeated puncture and aspiration of testis semen is 
an alternative to fix this problem; 
• Folowing methods: epididymal tail flushing, testicular aspiration by repeated puncure and 
testicular biopsy are considered to be invasive methods that have generated phenomena of fibrosis in the 
testis and epididymis causing such expansion while limiting the researches. This methods can be 
implementated unilaterally, with the possibility that further research in the cogener testicle; 
• Using biopsy as harvesting testicular tissue and semen samples gives the posibility to realise 
histological preparations necesary for histo-pathological investigations. 
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